STABILIZATION BY splinting has been used in dentistry for a variety of purposes. The object of this paper is to review the various rationales for stabilization and some of the supporting documentation. Special attention will be given to the uses of stabilization in periodontics and the evidence, or lack of evidence, to support these uses.
The muscular contraction is basically isometric and the force is large (up to 250 lb/sq in). 20 The periodontium may be normal or diseased. Secondary Trauma from Occlusion. This is the injury to the periodontium caused by normal forces of mastica tion and function acting on teeth that have lost a large part of their attachment apparatus. 21 The muscular contraction is basically isotonic and the force is physio logic (2 to 15 lb/sq in). 20 The forces in these two definitions differ not only in magnitude, but also in duration and direction. The changes seen in trauma from occlusion are generally believed to be reversible in the absence of inflammation. 18 ' 24 28 The interrelationship of inflamma tion and trauma from occlusion is unclear at this time. 18 
RATIONALES FOR STABILIZATION
Based on available literature, splinting is best classi fied and considered according to its purpose. The follow ing outline attempts to organize splinting as it appears in the literature and the subject will be discussed under these headings.
terns of bone loss consistent with periodontal disease are not seen.
Prevention of Mobility
The general belief here is that increased tooth mobility is detrimental, and if allowed to continue, could cause other damage. The dividing line between normal mobility and mobility that should be treated varies widely. 3, 53 Part of this is due to a lack of agreement over what mo bility is physiologic and what mobility results from trauma to the periodontium. 16 reported on the effects of bite planes and splints in the treatment of patients with bruxism. He claimed that these appliances prevented damage to the teeth and periodontium. He found them effective in relieving joint and muscular symptoms in several hun dred patients, but did not report on their effect on the patients' periodontal condition. Sugarman 33 stated that an occlusal splint is an appli ance used to brace and hold the teeth together during occlusal therapy. Its purpose is to: -allow the patient to clench against acrylic; -avoid occlusal wear; -allow free jaw movement. Other authors 34 ' 35 advocate them for similar reasons. For a more complete discussion of various types of uses of occlusal splints, the reader is referred to the discussion of Krough-Poulsen.
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Prevention of Drifting
The rationale for stabilization here is that drifting of teeth can lead to, or enhance the potential for the development of periodontal problems.
Replacement of Missing Teeth. A secondary benefit of this replacement is the pros thetic effect, or increase in function which results because the splint also acts as a prosthesis. Replacement of four missing first molars has been shown to result in a 50% increase in masticatory efficiency.
38
" 40 The prosthetic effect also has been shown to become more important as more teeth are replaced.
38 '
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Postorthodontics. Splinting postorthodontic tooth movement is used on a long or short term basis to retain teeth in their new positions. 41 " 43 The rationale is to allow remodeling of the alveolar bone and rearrangement of the fibers of the periodontal ligament, thus stabilizing the tooth in its new position. 44 -
45
This allows healing of an iatrogenically produced injury that is similar to the wound of pure primary trauma from occlusion. Only the origin of the force is different.
A complete review of the efficacy of splints (includ ing retainers, night-guards, etc.) after orthodontic ther apy is beyond the scope of this paper. 64 has reported that temporary splinting when combined with local periodontal treatment (selective grinding, oral hygiene instruction and scaling) tended to result in increased mobility when compared to local treatment alone. However, his clinical evaluation of mobility was subjective and the exact periodontal status of the patients was unclear.
Splinting the Diseased Periodontium
Amsterdam 65 and others 66 68 have stated that splinting was also indicated following hemisection or root resec tion procedures to allow better healing. However, Klavan 69 in a recent clinical study of root amputated maxillary molars concluded that splinting after root am putation was unnecessary.
The general trend seems to be that unless final splinting is indicated, temporary splinting during perio dontal treatment should be avoided. Mobility patterns should be correlated posttreatment to make a final decision as to their origin and need for treatment.
Prevention of Trauma from Occlusion
Although it is easy to classify trauma from occlusion as primary or secondary, it is much harder to determine clinically whether the mobility of a tooth is physiologic or whether primary or secondary trauma from occlusion is active.
Primary now agree that mobility will not initiate periodontal disease, so if primary trauma from occlusion is present, it should respond in the same manner as in teeth with a fully intact periodontium. (Refer to occlusal therapy above).
Secondary Trauma from Occlusion. Secondary trauma from occlusion is caused by physiologic forces exceeding the adaptive capacities of the periodontium. This results in an increase in tooth mobility. Secondary trauma from occlusion is sometimes referred to as pathologic mobility because damage is being done to the periodontal ligament. The problem arises in diagnosing secondary trauma from occlusion. All teeth exhibit some degree of mobility which may vary with a number of factors including the particular tooth, time of day and function of the tooth. 13 used removable splints to control cases of secondary trauma from occlusion when all teeth were present and resorted to fixed splints only when teeth were missing.
For Ease of Treatment
Some authors 51 ' 52 ' 73 have advocated splinting of teeth to make scaling and occlusal adjustment easier. In light of problems of oral hygiene, margination, and mainte nance created by splints, this seems unwarranted unless it is indicated for another reason(s).
Prevention of Drifting
Replacement of Missing Teeth. This is basically the same as in the normal periodontium with increased function as a secondary benefit (see above).
Postorthodontics. Splints used as retainers after ortho dontic therapy in the periodontal patient are advocated for the same reasons as in the normal patient. How ever, due to the loss of bony support, it is generally be lieved 2   - 46~49 ' 76 that they should be of a more permanent nature.
DISCUSSION
As with any review of the literature, half of the problem is interpretation and terminology. Each writer uses generally the same terms, but their meanings vary from author to author. This is particularly true of the subject of stabilization and its relationship to periodontal disease. Much of the confusion over whether to splint or not in the treatment of periodontal disease seems to be a matter of semantics.
Increased tooth mobility may result from occlusal forces, loss of bony support as in periodontal disease, or any of a number of other factors. Because of a lack of a clinical standard for mobility or agreement over what degree of mobility is physiologic, it is hard to determine when teeth are overly loose and must be stabilized. A standard for this may never exist because what may be normal for one patient or one tooth at one point in time may vary at a later date and time or for another patient or tooth. This is to be expected for any biologic phenomenon. Just because mobility may be visible to the eye does not necessarily mean it is abnormal; it must be evaluated in light of the health of the periodontium, the occlusion, functional considerations and other clinical data.
A second area of confusion when discussing periodon tal disease and splinting is the relationship of occlusion, trauma from occlusion, and periodontitis. It is now generally conceded that trauma from occlusion will not cause periodontitis. However, the question as to the effect of trauma from occlusion on existing periodontitis is still unclear.
18 ' 63 ' 77 -85 -87 91 Many authors believed the two processes were interrelated, but like many other clinical impressions it never has been proven. If primary or secondary trauma accelerate or enhance the potential for initiation of periodontitis, then control of this trauma through splinting or other means becomes important in treatment and maintenance of periodontal patients. If on the other hand, the two processes are unrelated, and the changes of trauma from occlusion are reversible in the face of periodontitis, as they are in its absence, then splinting in the treatment of periodontal patients would not be indicated to control the periodontitis, but rather to restore function to a tooth (or teeth) where mobility or drifting from trauma has made function difficult or impossible. Logically, two similar models for its study exist.
1. If the two processes are separate, one would expect orthodontic treatment (which produces the changes of trauma from occlusion) in the presence of inflammation to produce no more periodontal changes than inflamma tion alone. Cross 46 and others 47 " 49 have stated that teeth should not be moved in the presence of inflammation because irreversible periodontal damage might occur. This implies that the two processes may be interrelated, but the authors have offered no proof.
2. The other model would be to study the effect of trauma from occlusion on a long term basis in an animal susceptible to periodontal disease. Inflammation would be controlled on one side of the mouth and not on the other. The effects of inflammation could be compared to inflammation plus trauma from occlusion. Lindhe
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recently has reported such a study in beagle dogs where a jiggling type of trauma from occlusion was produced through a combination of a deflective contact on a high crown and a spring which pulled the tooth back to its original position. He found that over 6 months the tooth with periodontitis and trauma from occlusion had more apical epithelial proliferation and angular bone defects than the contralateral control which exhibited a more horizontal bone loss and less loss of attachment. hypothesis that a traumumatic lesion and periodontitis are "co-destructive factors". Using monkeys as experi mental models he produced traumatic injuries to the periodontal ligament both mechanically and thermally in areas of preexisting periodontitis. Three to 6 months later he evaluated these areas histologically and found no more destruction in these areas than in areas of periodon titis only. He concluded that angular bony defects may be related more to location of the etiologic agent than to a combination of co-destructive factors. The similarity of these acute thermal and mechanical injuries to that produced by trauma from occlusion is open to question. Another stumbling block is the term "pathologic mobility" which is often used interchangeably with the term secondary trauma from occlusion. It has been generally agreed that mobility, in the absence of local factors, will not lead to periodontitis. Increased mobility Rationale for Stabilization Volume 47 Number 7 is a consequence of periodontal disease or occlusal forces and as such is not pathologic (i.e., it does not initiate disease changes). Clinically, mobility might be better thought of as either reversible or irreversible. 94 Reversi ble mobility is that mobility secondary to an abnormal force or inflammation, the removal of which results in elimination or reduction of the mobility. Irreversible mobility is that mobility secondary to a reduction in peri odontal support and cannot be resolved short of splint ing. Irreversible mobility is not necessarily detrimental to the periodontal health of a tooth. Many mobilities are a combination of these two types rather than purely one or the other.
A better rationale for splinting in periodontal treat ment is that secondary trauma from occlusion results in a lack of "functional stability".
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That is, clinically if gingiva is or can be made perfectly healthy, but if normal occlusal forces result in mobility, making function diffi cult or impossible; then splinting of some sort is indicated for functional purposes, not to prevent pathology. Nyman 86 has demonstrated that even in patients with severely reduced periodontal support and many missing teeth, fixed splints may be used to restore function to a dentition provided proper periodontal treatment is ren dered first. He emphasized proper occlusal relationships. One patient shown had been followed for three years and had five teeth cantilevered (in a row) with abutments on only one side of the arch.
At this point in time, the diagnosis of trauma from occlusion in periodontal cases is based on clinical judge ment. One point should be kept in mind, however; just because a tooth is splinted, does not mean it is immune to trauma from occlusion. Glickman, Stein and Smulow 25 have shown that excessive forces on one tooth in a splint caused comparable damage to all teeth in the splint. A splint increases the effective periodontal ligament area of each tooth in it and as such traumatic forces on one tooth may become physiologic when spread over several teeth. To be complete, a short discussion of the objec tions raised to splinting is in order.
One of the earliest objections to splinting was that of Chayes 78 who felt rigid splinting restricted the circulation in the periapical areas of the splinted teeth. He offered no proof of this and many authors have decried this, pointing out that vertical movement was still possible and the only restriction was to movements in a horizontal plane. The excellent long term followup of cases treated with fixed splints by Amsterdam 20 refutes this objection thoroughly.
A second objection was that the splint may cause more problems than it solves. Restorative margins have been shown to enhance the potential for gingival inflamma tion and oral hygiene is made much harder by fixed splints, 79 81 so the expected advantages of a splint must be carefully weighed against the known disadvantages.
A third objection was that splinting is often abused. 
